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bobks which have followed Clausius attempt to define it. We are still to-day, although possessing a vastly greater accumulation of data than in Clausius's time, unable to define dQ. Clausius defined dQ in terms of impact, friction, radiation and conduction. We know now that that list is incomplete; but what to add to it (beyond some types of chemical, electrical and magnetic action), and how we are to know when we have finished the list, we are yet unable to say.
Secondly, Clausius recognized no other form of entropy than thermal entropy. In Clausius's day, although the Conservation of Energy had been foreshadowed by Newton (1680) and defined and pictured pretty completely in the writings of Mohr (1837, Mayer (1843), Grove (1846) and Helmholz (1847), two decades before Clausius, yet the idea that heat is a mode of motion was still obscure in the scientific world. It was far beyond the natural, for that day, for Clausius to see that when he had identified entropy-production with impact and friction, which are purely mechanical, he had proven that there must be a mechanical form of entropy, even if there were none of heat or temperature. Thus, long before the brilliant work which began with Count Rumford and ended with Kelvin, Joule and Maxwell had settled beyond peradventure the physical reality and the mechanical nature of both heat and temperature, the real (albeit undeveloped) foundation for the identification of entropy also, as a physical reality and a feature of mechanical energy, had been laid, in the original discovery of the function itself.
To-day the doubt lies not as to whether entropy be a physical reality, such as temperature, heat or work, rather than a mere mathematical function. It does not even lie in the direction of whether there may be other sorts of entropy than thermal entropy. Our difficulty to-day is to know where the concept of entropy, as a physical reality, is to end. We know that as far as energy-transformations extend, so far do all of the forms of energy exhibit the dual attributes of intensity and extensity, or quantity-factor, respectively. If the energy itself is identical throughout all these changes, so must be the two component -factors. There must be as many forms of temperature and entropy as there are forms of energy interchangeable with heat. But for their exact definition we must await further knowledge.
Thirdly,  Clausius  saw no chance  for the  entropy of any